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tation eq nal t that of an Ari and ithe Cor 
rection of the Diſtance on ccο“nt of Refrabtion and 
Parallax; hich is alſo rendtred very eaſy by either 
of the TVO Methods invented by Mr. Lyons and 
Mr. Dux roa NE; and publiſted in the Fitſt Edition 
of the Tables requiſiterta be uſed with the En 


MER18, angoBifice; withZimprovemeiits,) in tlie S. 
end Edition of the ſame Tables ; or by either of 
the Two Methods annexed to the ErMAMIHRIS of 
17%, being both Improvements of the Method 
which I Sormerly publiſſied / in che Burris Makl- 
NAHRN'S Goms and PNHILOoSsOPHICAL Ts Ax SAO, 
the. Firſt by myſolf, and the Second by Mr. GzxoxGs 
WirTcft La which are no alſo annexed to the Se- 
oond Edition: of the/Requitrre TARTASs; but ſtill 
more ſo by the GERA TABLES for cot recting 
the apparem Diſtance of the Moon and à Star 
art ahe Sun from the Effects of Refraction and 
Parallax; computed at great EKxpence by Order of 
the Commiſſioners of Longitude, and publiſhed 
under the Care of Dr. SuErHERD, Plumian Pro- 
feſſor uf Axſtronomy and experimental Philoſophy, 
at CaMBRIDOE, in 17%ꝶ/ ũ%½h 0 IO 09 
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made in this EpHEMERis, for the tenth time, from 
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compoſed by Mr. CitaxLes Mason, under my 
Direction, from Calculations made by Order of 
the Board of Longitude, upon the Series of Lunar 
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. of ©: Jupiter's: Satellites were calculated 
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to M. DE La Lanvz's Aſtronomy, exc excepting the 
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Inſerted in this Epyemzr1s: for the ſixth time from 
ne y. Tables tranſmitted to me from their learned 
Author Mr. WAROENTIx, Secretary to the Royal 
Academy of Sciences at Srocxnolu, and pub- 
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i 7 16. a; 2, 27,1 N 9. 2 53 
13 IS, 5950 2. 26,5 . 00168 q 9. 28. 34 f 
19 | 15+ 57»5 2. 26,1] 0. 002415 | 9.28.15 | 
2515. 50,0 3. 250 . 003118 | 9. 27. 56 ö 
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. 2 | | 
| The Eclipſes of JuriTER's Satellites will not be 
ridble this Month, Jurrru being too 
SIG ,* "amr tho 20m. ©. 


% gr. 


tricLon ic Lal} fie Ton- t 


- Sd. 


eliocen- 


tutte. 


ira. 


B. NMI 


— MERCURY. 


- r. Klong. I Ic 
3: 45NT & 277 49Þ o. ;8Nj)1 
* 8 25 N 1 Ff. 9 n.32 [1 
32 * 2 z fit: 2 
"6.59 1. 10. 1] 28 l. 
52 1. 13. 19 2.46 1 
6. 20 1445.45 55 ig. 


1. 36 | 1.15.56! 1.13 


VENUS.” 


2. 498 ©. 14. 37] 1. 118 4. 40 N o. 11 
2.28 [o. 22. 2 SW 6239 
2. 3 [o. 29. 28] o. 52 [190.29 | 0,23 
1. 34 | 1. 6,53] 0.40 {13.12 o. 29 
I. 3 I 1. 14. 171 0. 27 15.43 o. 36 


M AR 8: 


I; AN 252% 24 $:24N| 5. 13 
1. 49 3, 2: 201 53 [25.19 | 5. 5 

1. 50 3. 5-48] 1.50 25. 104.58 
1. 51 | 3. 9. 4] 1.47 24.56 f 4. 50 
1. 51 l 3. 12. 241 1. 44 124-37 | 4.42 


JUPITER. & 174. 245. 


1. 168 0.23.59] 1. 38 8. 16 NI 0.46 Þ 
1. 15 [o. 25. 1661. 3 | 8.47 o. 29 
1. 15 | ©. 26. 42] 1. 2 | 9.20 | 0.13 

1. 15 {| 0.28. gf 1. 2 | 9.52; faz. 55 


1.15 | 0. 29. 351 1. 2 Jio.22 23. 32 
SATURN; 


110. 9.53 
7110.10, 4 
1310. 10. 15 


19 10. 10. 26 


0. 47 8 10. 14. 44] 0. 44817. 88 20. 23 
0.47 10. 15. 120 0. 45 17. 1 420. 3 
o. 48 10. 15. 380 0.46 16. 54 19. 43 
| o. 48 10. 16. of 0.47 [16.48 19. 22 | 
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＋ Per ee Moon's La-] Most 
ER gitude at Inn titude at [Latitude 
FEE Noon. Midnight. Noon. J ds 
| #1. D. M. 8. 8. D. M. S. D. M. 5. D. Ms. 
1 | 1-27. 24. 5| 1 24-50. 2. l. 2N/4.33-50 
2 [9% | 2. 2. 11. 120 2. 9. 25. 3404. 15. 15 3.52.47 
3 [M. 2. 16. 33. 12] 2. 23. 33. 5603. 2 . 2.58.27 
4 Tu. 3. 9. 2. 49 1 7+ 14. ff. 27. 4 1.55.21 
5 W. 3. 13. 55. 36 3. 20. 30. 8 21. 54 fo. 47.81 
| 5 X — 
6 [Th. 3. 26. 59. 15} 4. 3. 23. 8 R 0. 20.14 8 
| 716 4. 9.42.27] 4. 15. . 1.25.44 
| Sa. | 4. 22. 9. 18} 4. 28. - 56. 4.2855 
9 5. 4.23. 46 5. 10. 27. 29/8. 52. 59 | 
10 1 . 82 29. 19 To 22, 29. 4013. 49: 4 4+ 0.54 
11 Tu. » 28, 28. 48 6. 4. 26. 574. 18. 16 4.32. 

12 [W. 4 ro. 0d" 7 95 (p49 2004. 44+ | 4 | 
13 [Th. | 6. 22. 17. 54] 6. 28. 4-5 15. 57. 29 [4:59.17 | 
14 [F. 7. 4 10. 33 % 10. 6. 5604. 57. 53 [4-53-11 
15 [Sa. 3. 410 7. 22. o. 504. 4 [4-34-18 
16 (8. 29. 58. gi] 8. z. $7-49 4. 3.16 
17 [M. | 8. 9. 58. 6} 8. 16. 3.21. f | 
18 Tu. 8. 22. 4. 4 8. 28. 10. 35%. 56. 2.29.12 
19 [V. | 9. 4 20. 5 9. 10. 33. p 1.29.25 
20 [Th. | 9. 16. 50. 3] 9. 23. 11 57. 0.23.55 8 
21 "HE 9. 29. 38. 14}to. 6. 10. 30 0.44.35N| 
22 Ja. 10. 12. 48. 510. 19. 33. 45 1.52.45 
23 [Su. 10. 26. 25. 30% 1. 3. 24. 2.56.38 
24 [M. Jr1. 10. 30. 17/1 1. 17. +5 3.51.36 
'25 Tu. . 25. 2. 510 o. 2.2 4.32.58 
26 [W. | o. 9. 59. 29] o. 17. 34- | | 4-56.27 
27 [Th. | o. 25. 12.48] 1. — 52. 3405. o. 32 [4.59.1 
28 [F. | 1, 10. 32. 23 1 8. 10. ; 14-40. | 
29 8a. | 1. 25. 45.227 2 17. 5104. 23. 49 (4. 2.32 
130 2. 10. 44 C 22 | [3- $.47 
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ba — — = ——T— — —äö—äöj . —E— P ̃ — ůALm——— on ws 


a. 


"APRIL Ie. 


ZEA 


* 


= 5 Pas-.) 's Rightſp'sRighi »'s Y 's- 
<= '| ageover Aſcention Aſcent. in2tionſclination 
188125 >| Merid: at Noon. at Midn. lat Noon. t Midn. 
Arg . e . 
5 5 H. M. D. M. | P. NM. D. NM. D. N. 
1 [Sa. 4 2.15 | 43-28 | 51. 1/21. 39 Njz3. 25 N 
2 u. 5] 3-15 | 39. 10] 67. 624. 47 [25-43 
3 M. | 6] 4.19 | 75. © 832. 5026. 13 (26. 17 
4 ru. 7 5. 19 | 90. 30] 98. 105. 56 25. 11 
SW. 6. 15 [105.1 J 112. 1924. 6 . 41 
6 [Th. 9 7. 7119. 5 125. 37] 21. 0 19. 6 
7 F. 10 56 | 131-54 137. 5016. 59 [14443 | 
S a. 11 8.41 | 143.53 | 149. 3512. 19 9.4 
9 Sa. [12] 9.23 | 155. 13160. 42] J. 144.36 
110 M. 13] 10. 4 | 166. 8 | 151.31] 1. 57 NI 0.426 
11 [Tu. [14] 10. 45 | 176.53 | 182.16] 3. 218 5.56: 
12 [W. [15] 11,26 | 187. 41 | 193. 10] 8. 29 10. 55: 
13 [Th. [15] 12. 8 | 198.43 | 204. 23013. 18 15. 31: 
114 17] 12. 53 210. 9 | 216. 47. 36 19. 30 
15 Sa. [18] 13. 40 | 222. 7 | 228. 18021. 13 22. 42 
16 |Su. 19 14.29 | 234-38 | 241. 723. 58 24. 57 
| 17 IM. [of 15.20 | 247.43 | 254. 24025. 40 26. 
is |Tuw. [21] 16. 12 | 261. 10 | 267. 58026. 10 25. 5 
19 [W. ]22] 17. 5 274: 47 281. 36025. 24 [24 32 
120 frn. 230 1). 57 | 288. 23295. 723. 21 zl. 52 
121 F. ſeq} 18.48 | 301.46 | 308. 220. 5 18. 2 
122 8a. 25 19.38 | 314.53 321. 2301. 44 13. 11 
23 [Su. 26 20-27 | 327. 49 334. 15/10. 2 7. 3 
24 M. 27] 21. 17 | 349.41 | 347. 12] 4. 28 8 1. 18 8 
| 25 [Tu. [28 22. 9 | 353-46 | 0-27] 1. 56 NI 5. gN 
| 26 [W. [29] 23. 4 |. 7.1 14. 17]. 8. 22 [I. 28 
2) [Th. I} +>. 21.238 | 28. 53114. 26 [17.10 
20 F. 2 o. 3 | 36. 30] 44. 1919. 38 [21.45 
29 (Sa. 31. 5 52.18 65. 253. 30 24. 48 
30 [Su. 4] 2. 8 68.34 76. 43 me 26. 4 
el 


— — . — 1 
g * A P L 1 86. 4 
— end“ idr. 9 Far. Hor. Far. — | 
f at at Mid. dat | P at 25 7 8 
. 2 Noon. | night. | Noon. Midnight.“ 8 2 
1 8 8. 8 0 ; FA 22 
E "Ms. 388 
* 7 = M. 8. M. 8. M. 8. M. 8. ! E 
; P m__y _—_— Frome 
1 I 16. 30 65.53 |: 60. 34 [4708473 
if 2 | - 16.18 | 60. 13 59-49 [47551478 
| 3 16. 4 | 59-24 | 55. 58 [4815148 
-| way + 15.49 | 58.31 | 58. 3 [4880[4915 
T5Þ 15.36 57. 38] 57+ 14 [49491497 
| 6 15. 23 55.50 | 56. 28 [50061503 
/ ! 15.12 | 56. 55. 47 [59631598 
8 15. 3155. 29] 5. 1461115613 
9 5 14.56 55. © 54481496165 
10 14. 51 54.375428 61795619 
11 14-47 | 54-21. | 54. 15 [5201152 
12 14. 45 | 54-10 | 54. 752156621) 
13 Th. 14-44 | 5＋ 5 54 452225223 
14 E- 14. 45 5+ 554. 7 [52221521 
15 a. 14.47 54.0 | 54-15 215520 
16 14.51 5422 | $429 19957 
| 17. 14.56 54-39 54 50 [517715162 
18 15. 555. 455,19 [51441512 
19 15. 14 55 36 | 55-55 1025077 
120 15. 24 | 56.17 | 56. 38 [50495022 
| 21 15.49 | 57+ 3 | 57-28 4990495 
22 15.54 | 57-55 | 58.22 [492414391 
| 23 16. 10 | 58. 53 | 59.18 485 5/4822 
24 16. 23 | 59-45 | 60. 9 [4789[476 
25 16. 35 | 60.33 | 60.52 [4732147 
26 16. 43 | 61. 6 | 61. 20 [4692[4676 
2 16. 45 | 61.26 | 61. 30 45594664 
2 16. 43 | 61.27 | 61. 21 [4668[4675 
29 16. 36 | 61. 9 | 60.53 |4689[4708 
30 16. 24 | 60. 31 60, 12 1473414757 
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Configuratiqns of the Satellites of JueiTER 


Month, JueiTz8 being 


too near the SUN, 
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1 N 4.4 


"Phat of the Mon. | 


Ist. Philip and St. * 


== 4 16. I 
—2, 19. 1 
© >, ny 13. 29] 


Pi ues 


I 
2 Tu. ſter Ter. i ret. New Moon = 27. 3. 41 
4 [Crols. Other Phenomena. 
$ If, 8 — 
6 ohn Ev. ante Port Lat. D. H. M. | 
| FR 1. 19. 51 t 
d Sunday after Eafter. 2. 12. 40 ( 1 
| 12 tom Eaſter in 3 weeks, 3. 23. 20 (78 1 
.9 [] [2 ret.| 4.23. 36 4 
| 7 I7. 9 0 4 
| 23+3 cam : | 
14. 22. 3 CTOphiochi,! 
— — —— 6. 3. 48 .7 
14 u. Ae e Eater "BY A Stationary. | 
15 M. [From Eaſt. in 4 w. 3 ret. [20.13.51 (0 4 
16 [Tu. 11.48 O enters Il © 
17 [W. 24. 7. 48 ( 4 
18 [Th. $3, . 3 4 | 
19 f. cd. born. We b 
20 Sa. 1 
TY, Caf. Reg. 95 b 
_ ſt. in 5 w. 4 ret. 
Pri. Eli. born, 1770. 
. 
—.— iſt Abp. Cant. 
Venerable Bede. 
2 is f 
244 e er. 1 


"i MAY 
<7 Sun's [Ri 
Q's Longitude. | U 
7 S. D. M. S. H. M. S. D. M. 8. M. 8. 
NI. 1. 11. 12. 22] 2.35. 5/15. 12. 34] 3. 9,1 
Tu. | 1. 12. 10. 29] 2.38.54, 415. 30. 30} 3. 171 
W. | 1.13. 8. 34 2.42.44, 315. 48. 10 3. 23, 
4 Th. 1. 14. 6. 37 2.46.34, 7116. 5. 34] 3. 29, 2 
S F. . 15. * 2.50.25, 6016. 22. 42] 3. 34, 
1 - — 6 | 
| 6 Sa. | 1.16, 2.38} 2.54.17, 1 
| 7 he 1. 17. o. 30} 2.58. 9,1 
| M. | 1. oy 58. 32] 3. 2. 1,7 
9 Tu. 56. 26] 3. 5.549 
10 W. 7 19. 54-18] 3. 9.48,6 
11 Th. | 1. 20. 52. 8] 3.13.42,9 
12 [F. | 1-21.49 56 3.17.377 
13 [Sa. I. 22. 47+ 43] 3-21. 27 
14 [Su. 1. 23. 45. 29 3.25.29, 1 
A er F 3-29-25» 7] 
16 Fru. 5 25. 40. 57 3.33.22, 8 19. 12. 11 3- $9» 
17 [W. gry 4+ 3-37-20, 519, 25-45] 3. 58, 
18 Th. a 22. 36 3-41-18, 8119. 38. 59 3.5 
19 s |: 34 0 3-45-17,7119. 51-53] 35 
20 Sa. | 1. 1. 29. 31. 49] 3-49-17 2120. 4-27] 3.5 
21 [Fa. 2. o. 29. 19 3-53-17, 3/29. 16. 400 3. 47, 
2 M. | 2. 1. 26. 57] 3.57.17, 9/20. 28. 33] 3. 43, 
23 [Tu. 2. 2. 24. 34] 4. 4-19, 10. 40. 5 3. 39, 
24 [W. | 2. 3. 22. 10] 4. 5. 20, 800. 5 1. 16 3. 34, 
25 [Th. | 2. 4. 19. 45 4. 9.23, 11. 2. f 3. 28, 
26 [F. | 2. $5.17. 19] 4.13.25, 802 1. 12. 33] 3. 22,2 
2) [Sa. | 2. 6. 14. 52] 4.17.29, oz 1. 22. 39] 3. 15,6 
28 [Su. | 2. 7. 12. 24 4.21.32, 7 1. 32. 22 4 ; | 
29 [M. | 2. 8. 9. 55| 425.36, 921. 41. 43 3. o, 
30 [Tu. | 2. 9. 7. 25 4.29.41, 6021. 50. 42] 2. 52, 
| 31 W. . 10. 4 54] 4-33-46, 6 21. 59. 18] 2.44, 


In, 


. —2 - 
Y 
* 
. 
LA 
— 


\ » | Semidia- Time of D® Hoot rithm | Place of 
meter of — the Motion of the Suns the Moon's 
O | the Sun. Sichen. of the | Diſtance, Node. 
3 Fo Sun. 
M. S. M. 8. IM. 8. 8. D. M. 
115. 54,5] 1. 5,9 2. 25, 30 . 03773 | 9.27.37 
715. 53,2 1. 6,4 2. 24, 9 o. 004366 | 9. 27. 18 
13 15. 52,0] 1. 6,9 2. 24, 6 o. 004920 | 9.26.59 
| Up: 2. 24, 2 0.005447 | 9.26.40 
2 +3 12. 23,9] o. 005920 


9. 26. 21 


The Eclipſes of the Satellites of IuPITER will not be 


viſible this Month, Jue1TsR being too 
near the Sun, 


= — 


[521 


eliocen- 


{= | gitude._ 


S.D. NM. 


Gr . Elon 


1 7. $+47 
41 7-14-45 
7 3 25 22 
10] 8. 1.4 
13 8. 10. ' 
116 | 8.18. 15 
108.26. 33 
22 | 9. 5. © 
128 9.13. 42 
28 9. 22. 46 


I 
2 
© 
I, 
2.53 2.18 [42,22 23. 4 
- 3. 46 £ 8.38 8 11. 40 22. 52 
4. 


131 10. 2. 18 


1. 13. 3 8 23+ 52 
» 88 I, 11. 47 0. 46 814. 39 23. 35 


4 10. 12] 1.35 [13-23 23. 19 


35 | 1. 8,49] 3. 18 [11,20 [22.42 
5. 19 | 1. 9.41] 3.34 [11.21 [22434 
5.56 | 1.11, 22] 3.41 11. 42 22. 29 
6.27 | 1-13. 18] 3.40 12. 21 [22.26 
6.48 | 1. 15.58] 3.32 [13.15 22. 24 


VENUS, : 


1] 2. 6. 244 o. 30 8 1.21. 40| o. 13 8 18. o Ni o. 42 
7] 2. 16. 4 o. 5 NI 1. 29. 3} o. 2 Nlzo. o | 0.49 
413] 2-25.45] 0.39 | 2. 6. 25 0.17 [21,41 | 0.56 
19 3. 5. 27] 1.12 | 2.13.40] 0.31 [23 © | 1, 4 
25 1 3.15.10) 1.43 | 2.21. 71 0.46 23-56 1.12 
| MARS. hs: REEL 
I | 4-19. 1) 1. 51 NI 3.15.45] 1. 41 Nj4.13N] 4. 3 
714.21. 30] 1.51 | 3.19. 9 1.38 [23.44 | 4.2 
13] 4. 24. 17] 1.50 | 3. 22. 35 1.35 23. 9 | 4 13 
19 4 26. 54] 1.50 | 3.26. 2 1. 33 22. 29 
25 4. 29. 321 1.49 I 3. 29. 321 1. 30 121. 44 | 3.58 
3 JUPITER. 5 
x | o. 28.58] 1.148] 1. 1. 1] 1. 2 810. 52 Nzz. 19 
71 0.29. 30] 1. 14 1. 2.27} 1. 2 '[11.22 3. 1 
13] 1. o. 3} 1.14 | I. 3. 5 1. 2 11. 51 [32.43 
191 7. 0-30] 1. 4 . _ 1. 2 12. 18 [22.25 
25! 1. 1. of 1. 13 ' 1, 6.36! 1. 2 112.45 lz. 6 


SATURN. J 6.193. * 


1310. 11. 11 
1910. 11. 22 


1110. 10. 48] . 49 S|10. 15. 37] 0. 49 8 16. 39 8 1 39 
7110.11, of o. 49 10. 16. 50 o. 50 16, 36 18. 17 
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44 2.21 131 29 137. 5716. 31 
Th. |] 5 3. 8 14. 11 150. 1211. 33 
F 6] 3.531156. 3161. 45] 6. 13 


VII. UN E e 
= | Par. Hor. Par. 
San d-] pat] 2 at; 
2 8 3 > | | Noon, night. Nen. Midnight. 
"#3 F| M. 8. M. s. M. s. NM. * 
Ar eo c—_— 
1 Th. 15. 33] 15. 26 57. 4 55. 38 
2 [F. 15.19 25-13 | 56.13 | $5.51 
3 Pa. 15. 815. 3 | $5+31 | 55+ 13 
4 |. | 14:58 | 14.55 | 5457 | 54-44 
5 A. | 14:52] 44-49 | 54:33 | $4 24 
6 Tu. 14-48 | 14-47 | 54-18 | 54-15 
+ W. | 14-46 F 14-47 | 54-13 | 54-14 
| Th. | 14.47 | 14:48 | 54 16 | 54-20 
9 F. | 14-50 | 14 52 | 54-26 | 54 33 
To, Sa. 14. 54 14:57 | 54:42] 54-52 
— — — — 4 
11 [u. 15. 015. 3] 55- 2 55.14 
12 M. 15. 4 | 15,10 | 55.27 | 55. 40 
13 [Tu. | 15.14 | 15.18 | 55.54 | 56. 9 
14 [W. | 15:22 | 15-26, | 56.24 | 56-39 
15 Th. 15.31 | 15: 35, 56.58 | 57+ 11 
16 f. | 15-39 | 15-44 | 57-27 [57-44 
18 [Ca. 15. 58 16. 2 38. 35 58. 51 
19 [M. 16. 7] 16. 11 59. 7 59.22 [48 
20 [Tu. 16. 14 16. 18] 59. 36 59. 49 
ä | — 5h — ——— — — 
21. W. 16. 21 16. 24 60. 0 60. 10 
22 [Th. | 16:25 | 156. 26 60, 16 |, 60. 20 
23 [F. 16. 27 16. 26 60. 21 60. 19 
24 Sa. 16. 25 16. 22 60.14 | 60. 5 
25 Su. 16. 19 | 16. 13 $9.53 | 59. 38 
26 [M. 16. 10 156. Fg 59. 20 58, 59 
Tu. 15. 58 [ 15. 52 5 58.14 
. of 56.36 
3] 55-57 
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; JULY 1786. (73, 
SF My | 3 Fhaſes of the Moog. | 
5s Sundays, Ac. a 
223.8] 2 D. HM. 
5 8-2 Firſt Quarter — 2. 22. 15 
— — Full Moon 10. 22. 36 | 
1 8a. [Laſt Quarter —18, o. 41 
—— — [B.V.M New Moon —24. 20. 49 
FO Ku. d Su. 7. Ty. "Viſit. of * 5 
3 M. In z weeks of H. T. 4 ret. Other Phenomena. 
4 ru. Camb. Com. Tr. of St. — — 
JI. Tr. T. ends. ( Martin. D. H. Nl. 
6 [Tn. . 7. 9.21 (0 N 
F. b. Term ends. | 13.14 (4 n 
; da. . 9. r | 
7 * y; | 16.48 12 "> 
« (4th Sunday after Trinity. I | 
k. M. Oxford 20. IE 10. 8 eclipſed, in- 
11 Tu. viſible, 
12 IW. 14. 1. 2 (98 
13 Th. | 17.21.10 (nX | 
14 | | 20. Se diff. Lat 
15 within. Oxf. T. ends. 54 
— 4.57 Cn Pleiadum. | 
15 [Su. f Sunday after Trinity, [21.23.48 (125 
17 IM. „ 1} 640.2422, g. ig. n eaters i 
18 Tu. 23. 0.30 ( UI 
19 [W. | 15.17 ( II | 
20 Th. argaret. 24. O eclipſed, in- 
21 F. — f vifible. { 
22 [Sa. Magdalen. 2 9 diff. Lat 
| 1 39% 
23 [S. [6th Sunday after ron. 26. $ 4 Kl diff. Lat. 
24 M. 13. 
27 Tu. K.. James. 27. 2 diff. Lat. 19“. 
26 [W. St. Anne. 39 * Sv diff. Lat. 
27 [Th. 17 
28 [F. 31. g GT Lat 
29 8. | 
30 [Su. Ith Sunday after Trinity. | 
31 M. a | ——_ 


[24] UL Y 1786. 114 
| ASE 2 ight in. 
5 | Longitude, _ in Time. J North. 
Fs. D. M. S. H. M. 8.|D.M.S 
1 JSa. 3. 9.40.43 | 6.42, 7,9 | 23. 6.52 
2 Yu. 3. 10.37. 58. 6.46.15, 9 24. 2.30 
3 M. | 3-11.35. 86.50. 23,6 22.57.44 
4 ru. 3. 12.32. 20 | 6.54. 31.0 22.52. 3 
5 [VW. 3. 13.29.32 6.58.38, 1 22.47, 
6 rh. 3. 14.2644 ES. 2.44,8 22.41, 2 
18 3. 15.23.55 | 7. 6.51, 1 1 22.3441 
6 Ja. | 3.16.21. 6 J. 10.57, 0] 22.27.57 
9 |Su. 3. 17.18.17 | 7.15, 2,5 4 22. 20.56 
10 [M. | 3. 18.15.29 7.19. 7,6 [ 22.13.17 
3 — — — — — 
11 [Tu. 3. 19.12.41 J. 23.12, 3 22, 5.23 
12 [W. | 3.20. 9.53 | 7.27.16, 521.57. 7 
13 [Th. | 3.21. 7. 5 | 7.31.20,2 | 21.48.2 
14 F. | 3+ 22+ 4.19 | 7.35.2355 | 21.39.26 
15 Sa. | 3-23- 2:33 | 7-39-26,3 | 21.30. 2] 5, 
* 55 
16 |Su, 3.23.58. 47 1.43-28,7 2120.16 5-347] ; 
17 [M. | 3- 24.56. 2 7.47.30, 6 21.10, 8| 5,40,0 
18 Tu. | 3. 25.5 3.18 | 9.51.32,0 | 20.59.39 wer 
19 [N. | 3: 26.59.35 | 7-55-32,8 | 20.48.49] 549,1 
20 Th. 3+ 27-47-53 7.59.33, 1] 2037-37 5.529 
21 [F. | 3. 28.45.12 | 8. 3-32,9 | 20.26, 4 35 5G 115 
22 |Sa. | 3. 29.42.32 | 8. 9.3251 20.14.11 5.58 7 = 
23 [Su. | 4- 0.39.53 8.11.30,8 | 29, 1:57} 6, o, 10 
24 [M. | 4 8,9 | 19-49-23] 6. 2,4] f 
25 [Tu. 4. 19.36.29] 6. 3,4 
— — — o, 
26 [W. 4. 19.23. 160 6. 3.8 a 
27 [Th. 4. « 9.43] 6. 3,6 * 
28 [F. | 4. 55.52 6, 2,8] 17 
29 82.4. 4 do Lees 6. 1,40 48 
30 [Su. | 4. 18.27.12 es, 3 
31 WE OR 18.12.2 5; 6,8] : 


Ar 1286. — nes 775 
| ww" 301 Hourly 
Semidia- Time 6 ek eee} on 
the Su: Me of * on rep de 
4 the Sun. s. [Su Su Hiſtance. Net, 
M. 8. [M. S. E Is. D. M. 
14 15. 46,9] 1. 8,6 2. 23,0] o, 007445 . . 
7 15. 47,0 1. 8,4 z. 23,0 o, 07182 J 9.24. 4 
13 15. 47,2 1. 8, 0 . 23, 1 o, 00065 |} 9.834 45 
19 Þ 15. 47,6} 1. 7, 6 [ 23, 20 0,006 9. 23. 26 
25 15. 48, 2 1. 7, 1 54 o, 00664 | 9. 23. 7 


EcrLiys8s of the SaTELLITEs of JUPITE R. 


= 


I. Satellite. II. Satellite. III. Satellite. 
Immerſions. 

Pays H. M. S. Days H. M. 8. Days. H. M. S. 
1| o. 38. 21 2 9. 42. 431 7 | 1.20.49 I 

| 2 þ 19. 6. 31 5: 123. 0.161 7 3 0. 1 E 
4 þ 13. 34 42 [9 12. 1. 551 14 5. 20. 22 | 
6 þ 8. 2.55 || #9 [14-44 17 E [ 14 6.59.16 E 
8 þ 2. 31. 9 || 13 | 1: 35. 1 || 21 9. 20. 14 I 
9 | 20.59.23 || 13 | 4+ 2- 3E 21 | 10.58.50 
11 | 15.27. 36 16 14. 53. 321 |} #28 | 13.20.33 I 
13 | 9. 55. 50 16 [17: 19. 57 E #28 14. 58. 51 E 
1 4-24 6 |] 20 + 11. 331 
16 | 22. 52. 2420 | 6. 38. OE IV. Satellite. Conj. 

118 17. 20. 43 || 23 [17. 29. 431 

20 | 11.49. 4 || 23 19. 56. 11 E 12. 36 1 
22 6. 17.27 27 22 21 5 5 

24 0.4551 || 27 2 227 2; 7-55 Sup. 
25 | 19.14.16 || 30 [20, 6. 311 

*27 | 13.42. 42 22. 33- OE 

29 8. 11. 10 

34 | 2.39.39 | | 


— 


K 2 


# 


- at «„ 


TD . 
5 


eliocen |Heliocen-| Geocen- [ Oeocen- GA: Faſſage 
S | tric Lon- tric Lati- tric Lon · | trie La- Dorian over 
< gitude. fude. gitude. || titude. * ]Merid 


S. P. M. B. NI. S.D. M PB. N. DB. M. HI. II. 
| MERCUR V. Sup, 6 14. 15 4. be. 10 


1 3. 6.175] F. 25 NI 3. 8. 53] 1. 16 N|24- 26 NI o. 2 
4 | 3. 24. 260 6. 31 | 3.15.22] 1. 34 24. 8 [o. 1 
71411. 25] 6. 59 | 3.21.42] 1. 45 [23.27 l. 2 
10 4 27. o] 6. 52 3. 27. fo] 1. 50 {22.25 0. 42 
13] 5. 11. 100 6. 20. 4. 3. 42 1. 48 fz1. 6 | 0.55 
116 F. 24. of 5. 31 | 4. 9.19] 1.41 [19.34 [J. 6 
19 6. $5.43] 4.31 | 4. 14. 39] 1.29 7. 53 1. 15 
22 6. 16. 29 3.27 ][ 4-19.43} 1.13 16. 4 | 1-23 
25 | 6. 26. 29] 2.20 | 4. 24. 31] 0.52 [14.12 | 1.29] 
28] 7. 5-54] 1-13. 4.29. 1 o. 29 [12.17 | 1-34] 
31 | 7. 14. 500 o. 7 | 5+ 3.18] o. 3 10. 21 1. 38 
: V.ENU-S. 
1 5. 15. 19] 3. 23 N 4. 6. 9 1. 49N[20,22N| 1.54 
7 5.25. 3] 3.20 4. 13. 24 1. 40 18. 25 | 1.59 
13] 6. 4. 40] 3. 11 | 4. 20. 3b] 1. 38 [16,11 | 2, 3 
19 6. 14. 27] 2.57 4.27. 510 1. 33 [13-42 | 2. 7 
261 6.24. 1 2.37 | 5. 5. 21 3.25 111. © 1 4. 10 
MARS. | 


Is 1. 38 NI 4. 21. 34] 1. 12 NII5. 27 NI 2.55 


75. 18. 210 1. 36 4. 28. 14] 1. 9. [14.12 | 2.45 
13 5. 21. of 1:33 J 4-28.55] 1. 6 12. 54 | 2.34 
19]: 5.23.39] 1:30 | 5. 2.36] 1. 3 1. 32 4. 24 
251 F. 26. 191 1.279 l F. 6.2ol 1. 0 110. 8 1. 14 


JUPTTE RK: 


1. 118 1. 14. 15 S [I5. G Niz0. 3 
i. 11 1. 15. 17 

1 1:11 1.8.17 
1. 10 | 1.17.13 
Lies 1.1% 14 


2 : SATURN. ; OY 
5 548 |10, 16. 8] o. 58 8 16. 57814. 31 


0 On ww 
— 
wo 
+ 
O 
—— 
1 
Wb 


O 
7110, 12. 53] 0.54 (10. 15. 49] 0.59 1). 3 14. 5 
10. 13. 4| 0.54 (io. 15.27] 1, o [19.11. [13.39 
1910. 13. 15] o. 55 Jlo.15. 3| 1. 1 [197.18 [13,1 
45 110, 13. 261 . 55 110. 14. 301 1. 1 117. 26 12. 4 


a 


U.L Y 1786. 


— 122 
=” Moons Lon-| Moov's Lon- {Moon's La-] Moon's 
ES] AE _ at 2 attitude at Latitude 
E 8 72 oon. idnight. | Noon. at Midn, 
i= —|— — 
* "#1. s. D. M. S.] S. D. M. S. D. M. S. D. M. S. 
1 [Sa. | 5. 18. 4. 2 47 38] 4.17.26 8.35.39 8 
2 Su. 6. .0. 19. 42] 6. 6. 22. 42 4.50. 36 5. 2. | 
3 M. | 6. 12. 23. 160 6. 18. 21. 58 f. 10. 16 5.15. 0 
4 | Tv. | 6. 24. 19. 210 7. o. 15. 59 5.16.19 5.14.17 
5 [W. J. 6. 12. 260 7. 12. 9. 15 5. 8.52 ß. 0.9 
— — — i | 
6 Ih. | 7.18. 6.55 5 24. 5. 56 4.48. 8 (4.32.59 
17 F. | 8; o. 6. 420 8. 6. 9. 40 4.14.42 3.5 3.32 
683. 8. 12. 15. 7] 8. 18. 23. 23] 3.29.32 3. 2.57 
9 Sv. | 8. 24. 34-45] 9. o. 49. 23] 2.33.59 2 2.5 
10 [M. 9. 7. 7. 25 9. 13. 29. f 1.30. 4 o. 55. 47 8 
11 [Tu. | 9. 19. 54 19] 9. 26. 23. 160 0.20.27 8 fo. 15. 29 N. 
12 [W. 10. 2. 55. 50/10. 9. 32. 5 0.51. 34 NI1. 27. 15 
13 [Th. 10. 16. 11. 50010. 22. 55. f 2. 2. 6 [2435.35 - | 
14 [F. 10. 29. 41. 37/11. 6. 31. 21 3. 7.10 [3.36.17 
15 [Sa. 1. 13. 24. 41 1. 20. 19. 34] 4. 2.30 [4-25.21 | 
16 [Sa. 11. 27. 17. 36] 0. 4. 18. 4] 4.44.24 [4-59-22 
17 [M. o. 11. 20. 34] o. 18. 24. 58 f. 9.54 545.49 
18 |Tv. o. 25. 30. 52] 1. 2. 38. 6 F. 16.56 5. 13.13 
19 [W. | 1. 9. 46. 15 1. 16. 54. 59} 5. 4.49 [4.51.22 
20 [Th. | 1. 24. 3. 580 2. 1. 12. 52 4-33-33 [4.11.31 
21 [F. | 2. 8. 21. 110 2. 15. 28. 30 3.45.35 [3.15.13 
| 22 Sa. 2. 22. 34. 230 2. 29. 38. 24 2.43.54 z. 9.13 
23 [Su. 3. 6. 40. 3] 3. 13. 38. 55] 1.32.45 jo:55. 9 N 
24M. 3. 20. 34. 35] 3. 27. 26.41] 0.17, o Nſo. 2 1. 3 8 
25 [To. 4. 4. 14-52] 4. 10. 58. 53] o. 58.26 81. 34.35 
26 [W. | 4-17. 38. 29 4. 24. 13. 37] 2. 9. 2 [2.41.21 
27 [Th. 5. 0. 44. 5. 7. 10. 8] 3.11.11 13.38.11 
28 [F. 5. 13. 31. 49] 5. 19. 48. 56] 4. 2.10. [4.22.56 
29 {S3, | 5.26. 2. 9 6. 2. 11.39] 4.40.21 (4.54.19 
30 [Su. 6. 8. 17. 46 6, 14. 21. 0 5. 4.49 [5.11.59 
31 M. | 6, 20. 21. 46 6. 26. 20. 34 8.15.22 15.28. 


281 1U LY 1786 | VI 
Wy "Td SPais-| » s Right])sRight » Þ 
[=E| Fl over] Afcenſ. | Aſcenſ: tion inati 
= s erid. Cat Noon. [at Midn. at Noon. at Midn. 
E | 
'# F. M-. D. M. B. M. D. M. 
1 8a. 7 + 35 | 167. 23 | 172. 53 d. 46 N 
2 |Su. | 5. 16 | 178.22 | 183.51] 4. 348 
3 [M. | of: 5.571] 389. 21 | 194-54; % 39 
4 [Iu. 6. 40 200. 31 | 14014. 20 
5 IW. 7. 24212. 5 278. 4 18. 27 
6 Th. 9. 10 224. 13 230. 2 51 
7 F. 8. 59 236. 57 re 
9 8a. 9.51250. 15 257. 525. 45 
9 |Su. 10. 44 | 263. 59 þ 27% 825.55 
o M. 11.37 277.51 284454. 47 
Tu. 12. 20 291. 36 | 298. 21/22. 20 
W. 13. 19] 305. 1311. 3418. 41 
Th. 14. 8 | 318. 2 | 324. 2414. 3 
IF. 14.56 | 339. 41 || 336. 55| 8. 40 
Sa. 15. 44 | 343- 9 | 34. 22] 2.48S 
Su. 26; 32 | 355-38 . 1. 5 3. 16 N 
M. 1). 22 3. 23 14. 56 9. 15 
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30 W. 5. 7-11-14 10.35.36, 4 8.52.56] 0.18, 3 1755 
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2421. 21. 41 || 28 | 6.39.12 19 | 10.57 Inf 
+26 | 15. 50. 35 l 31 {19.58.49 || 27 |} 20. 27 Sup. 
+28 10. 19. 30 | a 
30 | 4. 48. 26 . 
31 | 23. 17. 24 
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17 [Th. | 2. 4.56.52 | 2. 11.57.58 [3.54. 3.2. & 
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EXPLANATION and USE 


OF THE 


ARTICLES 


CONTAINED' IN THE 


ASTRONOMICAL and NAUTICAL EPHEMERIS; 


of the Ephemeris are made according to apparent Time 
by the Meridian of the Royal Obſervatory at Greenwich : 
And the Sun's, Planet's, and Moon's Places, with the Par- 
ticulars depending on them in the 2d, 4th, 5th, 6th, and 


I may be proper firſt to premiſe, that all the Calculations 


7th Pages of each Month, are computed to the Inſtant of 


apparent Noon, or that of the Sun's Centre paſſing the Me- 
ridian of Greenwich, 


Apparent Time, at any Place, is that deduced immediately 
from the Sun, whether from the Obſervation of his paſſing the 


Meridian, from his Altitude obſerved at a Diſtance from the 
Meridian, or from his obſerved Riſing or 8 This Time 
is different from that ſhewn by Clocks and 


This will be explained when we come to treat of the Equa- 

tion of Time. | | 
The Day is here ſuppoſed, according to the Method of Aſ- 
tronomers, to begin at Noon, or 12 Hours later than the 
civil Day of the ſame Denomination, and to be counted up to 
24 Hours, or the ſucceeding Noon, when the next Day begins. 
Thus the Day of the Month _ the Hour of the Day m_ the 
me 


atches well 
regulated at Land, which is called equated or mean Time, 
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ſame in this Method as in the «ivil Account at Noon, and 
from Noon till Midnight ; but from Midnight till Noon they 
difrer ; for whereas in the civil Account a freſh Day is ſup- 
poſed to begin at Midnight, and the Hours to. begin over 
again, in this Method the Day is ftill continued beyond Mid- 
night, and the Reckoning of the Hours 1s continved up to 24. 
Thus the Diſtances put down to January 10, 15 Hours belong 
to January 11 at Three in the Morning by civil Reckoning. 
There are 12 Pages for every Month. The firſt Column of 
the firit Page of each Month contains the Day of the Month; 
the ſecond, the Day of the Week expreſſed conciſely by the 
initial Letter or Letters, Sv. ſtanding for Sunday, NI. for 
Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and Sa. ſor Saturday: The third Co- 
lumn exhibits the Sundays and Feſtivals of the Church of Eng- 
land, and other remarkable Days: The laſt Column ſhews at 
Top the Moon's Phaſes, or the Times of new aud full Moon, 
and of the firſt and laſt Quarter or two Quadratures with the 
Sun: Beneath are contained miſcellaneous Phænomena, name- 
ly, Eclipſes of the Sun and Moon, and Occultations of Planets 
or fixed. Stars not leſs than the fourth Magnitude, by the 
Moon, as they ſhould happen at Greenwich by the Tables; 
the Conjunctions of the Moon with all Stars not leſs than the 
fourth Magnitude, which can be Cccultations any where on 
the Globe, between the Latitudes of 60?. North and 409. 
South: The Entrance of the Sun into the ſeveral Signs, and 
any Other remarkable Phænomena. 
The Stars are expreiled by Bayer's Characters of Reference, 
The Conjunction of the Moon or a Planet with a Star, is 
denoted by prehxing the Character cf the Moon or Planet 
to that of the Star, the Time of the Conjun@ion being 
placed immediately after. The Caſe is the ſame with reſpect 
to the Occultation of a Star or Planet by the Moon, only this 
is further diſtinguiſhed by the Addition of Im. or Imme\: ſion, 
to ſignify the Diſappearance behind the Moon; and Em. or 
Emerfion, to ſigniiy the Re-appearance of the ſame. Thus 
84 ) + Y 16". 22/.tignifies that the Moon will be in Con- 
junction with the Star J M on the Eighth Day at 165. 22/ ex- 
cluſive of Parallax: And 10d. ) £ Il Imm. gi. 14. Em. 10. 
23' hgnifies that the Moon will eclipſe « II on the 1oth Day, 
the Immerſion being at . 14/, and the Emerſion at 10b. 23/. 
apparent Time at Gicenwich. i 


The 
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The Occultations ſet down are thoſe only viſible at Green- 
wich; the Circumſtances of which will commonly not differ 
very widely in moſt Parts of the Kingdom; but in very 
diſtant Places they will differ very much, owing to the 
Change of the Moon's Parallax, or it may become no 
Occultation at all: The like may be ſaid of Eclipſes of the 
Sun, | 

Eelipſes of the Sun, and Occultations of fixed Stars by the 
Moon, if obſerved in Places whoſe Latitude and Longitude 
are well determined, may be applied to the Correction of 
the Lunar Tables; but if made in Places whoſe Latitude only 
is well known, may be applicd to the Determination of the 
Longitude of the Place; but ſor this Purpoſe an accurate Cal- 
culation mult be made of the Moon's Parallaxes in Longitude 
and Latitude, which makes.this Method of ſettling the Longi - 
tudes of Places, though a very accurate one, leſs convenient 
in Uſe for Perſuns not much verſed in aſtronomical Calcula- 
tions, However, this ought not to diſcourage Travellers or 
Mariners from endeavouring to make theſe Obſervations as 
often and as carefully as poſſible, wben they ſhall happen to 
be at any Place whoſe Longitude they have Reaſon to think 
has not been well ſettled; fince the neceſſary Calculations 
may be made at any Time afterwards by themſelves, at 
Jeifure, or referred to the Skill of Aſtronomers and Ma- 
thematicians. 

Eclipſes of the Moon are not liable to this Inconvenience; 
the Longitude of any Place, where an Eclipſe has been ob- 
ſerred, being deduced immediately by taking the Difference 
of the Time cf the Obſervation and that ſet down in the 
Ephemeris, and converting it into Degrees, at the Rate of 
15? to One Hour, &c. or more briefly by Table Pages 6, 7, 8, 
of the Tables requiſite to be u'ed with the Ephemeris, But, 
as the Beginning or Ending of an E-lipſe of th: Moon cannot 
be generally obſerved nearer than One Minute, and ſometimes 
'Two or Three Minutes of Time, the Lonyitudes of Places 
cannot be certainly determined by this Method from a ſingle 
Obſervation of the Beginning or End nearer than a Degree. 
It is unneceſſary to mention that even this Point of Exactneſ; 
will often be of great Service. If both the Beginning and 
End of the Eclipſe be obſerved, a greater Degree of ExaQ- 


neſs will be attained, 
The Conjundions of the Moon with the Flanets, or fixed 
Stars not leſs than the fourth Magnitude, which may prove 
U 2 | Occul- 


Ca}; 


Occultations in ſome inhabited Parts of the Globe, are evi- 
dently deſigned to inſtru Mariners or Travellers to look out 
frequently for ſuch Obſervations; which if they happen to 
prove Occultations, and are carefully obſerved, will afford 
a certain Means of determining the Longitude of the Place 
of Obſervation. a 

The Two firſt Columns of the Second Page of the Month 
contain the Day of the Month and Week as before; next 
follow the Sun's Longitude, right Aſcenſion in Time, Decli- 
nation, and the Equation of Time, with the Difference from 
Day to Day. 

The Longitude of the Sun is made uſe of in moſt of the 
ſucceeding Calculations of the Ephemeris, and may ſerve 
either to verify them, or to make other ſimilar Calcula- 
tions at a different Time of the Day. Particularly it may ſerve, 
with the Help of the Moon's Longitude, to find the Diſtance 
of the Moon from the Sun at any Time, independent of the 
Diſtances contained in the 8th, gth, 1oth, and 11th Pages of 
the Month. To find the Sun's Longitude at any Time dif- 
ferent from Noon, Proportion muſt be made ae; +, to 
its daily Increaſe: Saying as 24*. is to the Hour from Noon 
reckoned by the Meridian of Greenwich, ſo is the daily 
Variation of the Sun's Longitude, to a fourth Number; 
which added to the Sun's Longitude at the preceding Noon, 
gives the true Longitude at the given Time. 

If the Time given be that of a Meridian different from 
Greenwich, it mult be fiſt reduced thereto, by adding or 
ſubſtracting the Difference of Longitude turned into Time (at 
the Rate of One Hour to 155, and, One Minute of Time to 
15 Minutes, or more briefly by Pages 6, 7, and 8, of the re- 
quiſite Tables) according as the Place is to the Welt or to 
the Ealt of Greenwich, Example : Suppoſe any one ſhould 
want to know the Sun's Longitude, January 19, 1767, at 4. 
25/. being in 219. 157, Longituce Eaſt of Greenwich. The 
Difference of Longitode turned into Time by Table Page 
6, is 1h. 25/ which ſubſtraded from 4. 35/, becauſe the Place 
is Eaſt of Greenwich, leaves 3". 100, for the Time reduced to 
the Meridian of Greenwich. The Sun's Longitude the pre- 
ceding Noon is 95. 292; 18'. 2/ and the following Noon is 109, - 
o. 19/. 4/. the Difference is, 19. 1. 2//, or 61/. 2//, the daily 
Variation. Then ſay, as 24". is to 30. 10/, ſo is 61.2/to 8“. 3. 
which added to g*. 295. 18“. 2//, the Sun's Longitude on the 
preceding Noon, gives 98. 299. 20. 5// the Sun's Longitude . 

te 
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the Time given. Ia like Manner any other of the following 


Articles is to be found by the Help of the Ephemeris. 

The Son's Longitude ſerves alſo to compute the Aberration 
of the fixed Stars and Planets, 

The Sun's right Aſcenſion in Time is uſeful to the practi- 
cal Aſtronomer in regular Obſervatories, who adjuſts his 


Clocks by fidereal Time. It is alſo uſeful to him for convert- 


ing apparent into ſidereal Time; as ſappoſe that of an Eclipſe 
of Jupiter's Satellites, in order to know at what Time it may 


be expected to happen by his Clocks: For this Purpoſe, the 


Sun's right Aſcenſion at the preceding Noon, together with 
the Increaſe of right Aſcenſion from Noon, muſt be added to 


the apparent Time of the Phznomenon ſet down in the Ephe- 


meris. 
Tue Sun's right Aſcenſion in Time ſerves alſo to compute 
the apparent Time of a known Star's paſſing the Meridian: 
Thus, ſubſtract the Sun's right Aſcenfton in Time at Noon 
from the Star's right Aſcenſion in Time, the Remainder is 
the apparent Time of the Star's paſſing the Meridian nearly; 
from which the proportional Part of the daily Increaſe of 
the Sun's right Aſcenſion for this apparent Time from Noon 
being ſubſtracted, leaves the correct Time of the Star's paſſing 
the Meridian. 
 - Hence the apparent Time may be found from an obſerved 
Altitude of a known fixed Star, ſuppoſe one contained Page 
J : or 13 of the requiſite Tables ; as will be explained here- 
after, 

The 3un's right Aſcenſion in Time is alſo uſeful for com- 
puting the Time of the Moon and Planets paſſing the Meri- 
dian, as will be ſhewn under their proper Articles, 

The Sun's Declination is neceſſary to find the Latitude, 
whether at Sea or Land, ſrom the Meridian Altitude obſerved; 
It is alſo requiſite for finding the Latitude from Two Altitudes 
obſerved with the Incerval of Time meaſured by a Watch ; 
it ſerves for computing the Sun's Az'muth, having bis Alti- 
tude and the Latitude of the Place given, in order to find the 
Variation of the Compaſs; it is required jointly with the La- 
titude of the Place and the Sun's horary Angle to compute his 
Altitude, if neglected to be obſerved at the Time of taking the 
Moon's Diſtance trom the Sun for finding the Longitude, being 
uſeful to facilitate the Calculation of the Effect of Refraction and 
Parallax upon the Diſtance ; it is alſo neceſſary to calculate the 
apparent Time from anobſervedAltitudeof theSun at — 

rom 


— — 


L tgo; ] 

from the Meridian, the Latitude being given ;- or to compute 
the Time of the Sun's Setting or Riſing ; which, though a leſs 
accurate Method than the former of obtaining the Time, may 
vet be uſeful when that cannot be had, For any of theſe Pur- 
poſes, the Sun's Declination muſt be found to the Time given 
nearly reduced to the Meridian of Greenwich, making Pro- 
portion. according to the daily Increaſe or Decreaſe, in like 
Manner as was ſhewn with reſpe& to the Sun's Longitude. 

The Equation of Time is a Correction, which added to or 

ſubſtracted from the apparent Time (according to its Title at 
the Top of the Column} gives equated or mean Time, or that 
which. ſhould be ſhewn by a good Clock or Watch. Ap- 
parent Time is that which takes its Beginning from the Paſſage 
of the Sun's Centre over the Meridian of any Place ; and had 
the Sun no Motion in the Ecliptic, or was his Motion reduced 
to the Equator or in right Aſcenſion uniform, he would always 
return to the Meridian after equal Intervals of Time, But his 
apparent Motion in the Ecliptic being continually varying, 
and his Motion in right Aſcenſion being rendered further un- 
equal on account of the Obliquity of the Ecliptic to the 
Equator, from theſe Cauſes it ariſes that the Intervals of his 
Return to the Meridian become unequal, and the Sun will gra- 
dually become too flow or too ſoon to the Meridian for an 
equable Motion, ſuch as that of Clocks and Watches ought 
to be. 
This Retardation or Acceleration of the Sun's coming to 
the Meridian is called the Equation of Time, and is contained 
in the laſt Column but One of Page 2d; and when applied 
according to its Title to the apparent Time, or that deduced 
immediately from the Sun, gives the mean or equated Time, 
whence the Error of a Clock or Watch may be found, and, if 
required, ir may be corrected. 

If it is propoſed to convert mean Time into apparent, 
this is done by a contrary Proceſs, by applying the Equation 
of Time to the mean Time given, with its Title or Sign 
changed; viz. ſubſtracting inſtead of adding, and adding in- 
ſtead of ſubſtracting. 

The Equation of Time being ſet down in the Ephemeris 
for the Noon at Greenwich, Proportion muſt be made accord - 
ing to the daily Dilterence, to find what it ſhould be at any 
given Time reduced to the ſame Meridian, as in the preced- 
iug Articles. Ihe laſt Column of this Page, containing the 
daily Differences af the Equation, is deſigned for this 9 6 

Fs 8 
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As often as it may be required to make any Caleulations 
from aſtronomical Tables, and the Time given be apparent 
Time; it is neceſſary firſt to apply the Equation of Time 
thereto to convert it into mean Time, the Tables being diſ- 
poſed according to mean Motions, Thus the Articles con- 
tained in the Ephemeris anſwering to Noon were computed 
to ob. increaſed, or 24 Hours diminiſhed, by the Equation of 
Time: And the Moon's Places ſet down for Midnight were 
8 to 12", increaſed or diminiſhed by the Equation of 

ime. « . 

What has been ſhewn concerning the Equation of Time 
chiefly reſpects the Aſtronomer, the Mariner having nothing 
to do with it in computing his Longitude from the Moon's 
Diſtances from the Sun and Stars obſerved at Sea with the 
Help of the Ephemeris, all the Calculations thereof being ad- 
apted to apparent Time, the ſame which he will obtain by 
the Altitudes of the Sun or Stars in the Manner hereafter 
preſcribed. | . 
But if Watches made upon Mr. John Harriſon's or other 
equivalent Principles ſhould be brought into Uſe at Sea, the 
apparent Time deduced from an Altitude of the Sun muſt be 
corrected by the Equation of Time, and the mean Time 
found compared with that ſhewn by the Watch, the Diffe- 
rence will be the Longitude in Time from the Meridian by 
which the Watch was Le: as near as the Going of the Watch 
can be depended upon. . 

The Equation of Time is computed in the Manner ex- 

lained in my Remarks upon that Subject, in the Philoſ. 

ranſaQ, Vol. liv. P. 342 for the Year 1794; namely, by 
taking the Difference-of the Sun's true right Aſcenſion, and 
his mean Longitude correded by the Equation of the Equi- 
noxes in right Aſcenſion, and turning it into Time at the 
Rate of 1/. to 15/. Sc. The Equation of Time will be 
additive or ſubſtractive as the Sun's true right Aſcenſion is 
greater or leſs than his mean Longitude, 

The Semidiameter of the Sun, Page zd, is neceſſary to re- 
duce the obſerved Altitude of his upper or lower Limb to that 
of the Centre; alſo to reduce the obſerved Diſtance of the 
Moon's neareſt Limb from the Sun's neareſt Limb to the Diſ- 
tanc2 of the Centres. It is alſo uſeful to Aſtronomers to 
verify or aſcertain the ExaQneſs of the Scale of their Micro- 
meters, by Compariſon with the Meaſure of the Sun's hori- 
zontal Diameter, This Practice is particularly uſeful in ſolar 

| Eclipſes, 


(152 ] 

Eclipſes, when the Diſtance of the Cuſps or the Verſe Sine 
of the uneclipſed Part has been meaſured with the Micro- 
meter. The Semidiameters of the Sun in Mayer's Tables, on 
which all the Calculations reſpecting the Sun and Moon are 
made, ſuppoſe the Semidiameter at the mean Diſtance to be 
16'. 2//, 8. which Mr. Mayer ſays he deduced from above 130 
Obſervations taken with his Six Feet moral Quadrant, which 
ſeemed to him not ill adapted to the Purpoſe. It may not 
be amiſs to take this Opportunity to remark, that the Qua- 
drant here mentioned was given to the Univerſity of Gottin- 
gen by his late Majeſty, and was made by that ingenious 
Artiſt the late Mr. John Bird after the Model of the Eight 
Feet mural Arch, which he finiſhed for the Royal Obſervatory 
at Greenwich, and put upthere in the Year 1750. Mr. Mayer 
made his Obſervations with his Six Fee tmural Arch, from 
the Year 1756, to the Time of his Deceaſe; with it he ſettled 
the mean Obliquity of the Ecliptic to the Beginning of the 
Year 1756, at 23%. 28“. 167“ which Dr. Bradley ſettled by his 
Obſervations made in the Years 1750 and 1751, at 23“. 
280. 18//. The Difference is agreeable to what ought to ariſe 
from the gradual Dimioution of the Obliquity of the Ecliptic 
at the Rate of about * a Second in a Year. The ſame In- 
ſtrument he alſo uſed in ſettling the Elements of his ſolar | 
Tables ; and it is moſt probable that with the ſame he ſettled 
his Table of Refradtions at the End of his ſolar Tables; the 
Agreement of this Table with Dr. Bradley's, ſee Page 2d of 
requiſme Tables (being both ſuited to the ſame Temperature 
of the Air) is ſo great, that they ſeem rather like One and the 

ſame than Two different Tables, | 
The Time of the Sun's Sediameter paſſing the Meridian, 
ſerves to reduce an Obſervation of a Tranſit of the preceding or 
ſubſequent Limb overthe Meridian to that of the Centre, when 
only One was obſerved. It fignifes a Portion of apparent Time, 
or even mean Time, the Difference being abſolutely inſenſible 
upon ſo ſmall an Interval. It is found thus: Increaſe the Sun'sSe- 
midiameter in the Ratio of the Coſine of his Declination to the 
Radius,tofind his Semidiameter in right Aſcenſion, which turned 
into Time at the Rate of 1/. to 15/. and 1”. to 15%. gives the 
Time required. The Sun's Semidiameter in right Aſcenſion 
is readily found by adding the Log. Coline of his Declina- 
tion to the logiſtic Logarichm of his Semidiameter, the Sum 
is the logiſtic Logarithm of his Semidiameter in right A ſcen- 
ſion; which divided by 15 gives the Time of his Semidia-- 
meter 
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meter paſſing the Meridian. If the Clock by which the 
Odſervation is made be regulated according to the ſiderial 
Time, this Quantity muſt be increaſed in the Ratio of 365 
to 366, if great Preciſion is required. | | 

rom the Time of the Sun's Semidiameter paſliing the Me- 
ridian may be alſo found the Time of its paſſing the horizontal 
or vertical Wire of a Quadrant or Sextant, which on ſome 
Occafions may have its Uſe.— The hourly Motion of the Sun 
is uſeful in computing ſolar and lunar Eclipſes ; alſo in cor- 
recting the aſſumed Longitude of the Ship, in order to find 
the Time from an Obſervation of the Diſtance of the Moon 
from the Sun, independent of the Diſtances contained in the 
Nautical Ephemeris; See Britiſh Mariner's Guide, Page 49, 
and Table at the End of the ſame, Page 25, which is allo 
copied at Page 14 of requiſite Tables. The Logarithm of 
the Sun's Diſtance is uſeful in the Calculation of the Places 
of the Planets and Comets, The Place of the Moon's Node 
ſignifies its mean Longitude, and is neceſſary for finding the 
Equation of the equinoQtial Points both in Longitude and 
right Aſcenſion, the Equation of the Obliquity of the 
Ecliptic, and the Deviations of the fixed Stars in right Af- 
cenſion and Declination. 

The Eclipſes of Jupiter's Satellites are well known to af- 
ford the readieſt, and for general Practice the beſt Method of 
ſettling the Longitudes of Places at Land; and it is by their 
Means principally that Geography has been ſo much reform- 
ed within a Century paſt, and the Poſition of the moſt diſtant 
Places determined to equal Accuracy with the neareſt. Ic 
was hoped that ſome means Might be found of uſing proper 
Teleſcopes on Shipboard to obſerve theſe Eclipſes; and could 
this be effected, it would be of great Service in aſcertaining 
the Longitude of a Ship from time to time. In my Voyage 
to Barbadoes under the Direction of the Commiſſioners of 
Longitude, I made a full Trial of the late Mr. Irwin's 
Marine Chair propoled for this Purpoſe, but found it totally 
impracticable to derive any Advantage from the Uſe of it; 

and, conſidering the great Power requiſite in a Teleſcope for 
making theſe Obſervations well, and the Violence as well as 
Irregularities of the Motion of a Ship, I am afraid the com- 
plete Management of a Teleſcope on ay eres will always 
remain among the Deſiderata. However, I would not be un- 
deritood to mean to diſcourage any Attempt founded upon 
good Principles to get over = Difficulty, f 
8 


* 
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The Teleſcopes proper for om won, ow Eclipſes of Jupi- 
ter's Satellites, are common refracting Teleſcopes, from 15 to 


20 Feet, refleting Teleſcopes of 18 Inches or Two Feet focal 


Length, and Teleſcopes of Mr. Dollond's Conſtruction with 
Two Obje& Glaſſes from Five to 16 Feet; or, which are ſtill 
more conveniert, thoſe of 46 Inches focal Length, con- 
ſtructed with Three Object Glaſſes, Which are as manageable 
as reflecting Teleſcopes, and perform as much as thoſe which 
he makes of 10 Feet with Two Object Glaſſes. | 

The Eclipſes of Jupiter's Satellites are obſerved by Aſtrono- 
mers at Land, as well in order to provide Materials for 
improving the Theories and Tavles of their Motions, as for 
the ſake of Compariſon with the correſponding Obſervations 
which may be made by Perſons in different Parts of the Globe, 
whereby the Longitude of ſuch Places will be accurately aſ- 
certaired. It is indeed to be lamented that Perſons Who viſit 
diſtant Countries are not more diligent to multiply Obſerva- 


tions of this Kind, for want of which, the Obſervations made 


by Aftronomers in eſtabliſhed Obſervatories loſe Half their 
Uſe, and the Improvement of G:ography ſeems to be at a 
Stand. But it is to be hoped that an Emulation will ſpring 
up among thoſe who may have Opportunities of rendering 
fo uſeful a Service to the Public, to incite them to watch dili- 
gently for the Occaſions of obſerving theſe Eclipſes carefully, 
particularly of the Firſt and Second, which are moſt exact for 
the Purpoſe. The Eclipſes carefully calculated and ſet down in 
the Ephemeris, will ſerve to advertiſe them and Obſervers in 
general of the Times when they ſhould attend to theſe Obſer- 
vations. The Perſon who ſhall be under any Meridian different 
from Greenwich, muſt turn his Difference of Longitude into 
Time: See Table Page 6, 7, and 8, and add it to or ſubſtract 
it from the Time of the Eclipſe ſet down in the Ephemeris, ac- 
cording as he is to the Eaſt or Weſt of Greenwich, to find the 
apparent Time at which the Eclipſe will happen at his Meri- 
dian, nearly. He muſt further take care to regulate his Watch 
or Clock by apparent Time, or atleaſt to know the Difference, 
as well in order to apprize him of the Time to look out for 
the Eclipſe, as for aſcertaining the apparent Time exactly 
at which he ſhall obſerve it. Equal Altitudes of the Sun or 
Stars taken with an aſtronomical Quadrant afford the beſt 
Means of regolating Clocks and Watches for occaſional Obſer- 
Wiens; or they may be taken with a Hadley's _— 
$ 1 : G ; L b 
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by Refledion from a Baſon of Water or Quickſilver, or from 
the Horizon of the Sea, if the Obſerver has an open Proſpect, 
and is not elevated above 5 or 600 Feet above the Level of 
the Sea. But, if Opportunity does not admit of taking equal 
Altitudes, the Time may be determined from One Altitude 
taken in any of the Methods above<mentioned, at leaſt Two 
or Three Points of the Compaſs diſtant from the Meridian, 
but the nearer to the Eaſt or Weſt the better, the Latitude 
of the Place being known, or being found by Obſervations 
of the Meridian Altitude of the Son or Stars made on Purpoſe. 
It will be better to take ſeveral Altitudes in order to take a 
Mean of the Refolts for greater Certainty. And if one Star 
be obſerved to the Eaſt and the other to the Weſt of the Me- 
ridian, the Time will be determined with rather more Cer- 
tainty. The Manner of computing the apparent Time from 
the Altitude of the Sun or a Star will be ſhewn when we 
come to treat of the Method of finding the Longitude by the 
Obſervations of the Diſtance of the Moon from the Sun and 
Stars by the Help of the Ephemeris. 

The Obſerver being in a Place whoſe Longitade is well 
known, ſhould be ſereled at his Teleſcope Three Minutes be- 
fore the expected Time of an Immerſion of the firſt Satellite; 

Six or Eight Minutes before-that of the ſecond and third Sa- 
tellites ; and a Quarter of an Hour or more before that of the 
fourth Satellite; chiefly on account of the Uncertainty of their 
Theories ; but, if the Longitude of the Place is very uncer- 
- tain, he muſt begin to look out for the Eclipſe proportion- 

ably ſooner : Thus, if the Longitude of the Place is uncertain 
to 3 Degrees, anſwering to 12 Minutes of Time, he ought 
to fix himſelf to his Teleſcope 12 Minutes ſooner than is men- 
tioned above. Nevertheleſs, when he has obſerved One 
Eclipſe of any Satellite, and thereby found the Error of the 
Tables, he may allow the ſame Correction to the Calcula- 
tions of the Ephemeris for ſeveral Months, which will adver- 
tiſe him very nearly of the Time of expecting the Eclipſes of 
the ſame Satellite, and diſpenſe with his attending ſo long. 

The Immerſions ſignify the Inſtant of the Diſappearance of 
the Satellite by entering into the Shadow of Jupiter ; and the 
Emerſions ſignify the firſt Inſtant of its Appearance at com- 
ing out of the ſame. They generally bappen when the Satel- 
lite is at ſome Diſtance from the Body of Jupiter, except 
near the Oppoſition of Jupiter to the Sun, when the Satel- 
lite approaches nearer to his Body. Before the Oppoſition of 
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Japiter to the Sun the Immerſions and Emerſions happet 
on the Weſt Side of Jupiter, and after the Oppoſition on the 
Eaſt Side ; but if an aſtronomical Teleſcope be uſed, which 
reverſes Objects, the Appearances will be directly the con- 
trary. Before the Oppoſition, the Immerſions only of the 
firſt Satellite are viſible; and after the ng gy the Emer- 
ſions only. The ſame is generally the Caſe with reſpect to 
the ſecond Satellite; both the Phænomena of the ſame Eclipſe 
are frequently obſervable in the Two outer Satellites. The 
Immerſions and Emerhons marked with an Afﬀeriſk in the 
Ephemeris are thoſe viſible at Greenwich, | 
To know if an Eclipſe will be viſible in any Place, find if 
Jupiter is 8?, or 10? above the Horizon of the Place, and the 
Sun as much below it. This may be done near engugh by a 
celeſtial Globe: Otherwiſe, the Time of the Sun's Rifing and 
Setting may be-found for any Latitude by a Table of ſemi- 
diurnal Arcs, contained in the popular Book called the Ma- 
riner's Compaſs ReQtified, and many other Books ; the Time 
of Jupiter's Riſing. and Setting may alſo be found from the 
Time of his paſſing the Meridian and Declination ſet down 
in the Ephemeris, with the Help of the ſame Table of ſemi- 
diurnal Arcs; adding or ſubſtracting the ſemidiurnal Arc 
anſwering to the ſame Declination of the Sun : Remembering 
always that if Jupiter's Declination and the Latitude of the 
Place are of the ſame Denomination, the ſemidiurnal Arc 
will be more than Six Hours, and if they are of contrary De- 
. nominations, will be leſs than Six Hours, 
The Immerſion or Emerſion of any Satellite lieing carefully 
obſerved in any Place according to apparent Time, the Lon- 
itude from 'Greenwich is found immediately by taking the 
ifference of the Obſervation from the correſponding Time 
ſhewn in the Ephemeris, which muſt be turned into Degrees, 
Sc. by Table Page 6, /, and 8; and will be Eaſt or Weſt of 
Greenwich, as: the Time obſerved is more or leſs than that 
of the Ephemeris. | 
Example; Suppoſe an Emerſion of the firſt Satellite ſhould 
be obſerved at the Cape of Good Hope, May 9, 1767, at 
10". 46/. 45/7 apparent Lime: The Time by the Ephemeris 
being gh. 33/. 12%, the Difference is 1*. 13/. 33 “/, whence by 
Table Page, 6, 7, and 8, the Longitude of the Cape ſhould 
be 189. 23/. 15%, Eaſt of Greenwich, becauſe the Time ſup- 
poſed to be obſerved at the Cape is more than that of the 
Ephemeris. | ' 
t 
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It is to be obſerved that a correſpondent Obſervation of an 
Eclipſe of a Satellite of Jupiter, made under a well-known 
Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing wih an Obſervation made in a Meridian 
whoſe Longitude is required ; but if no correſponding Obſer- 
vation can be 1 as is frequently the Caſe, it will be 
beſt to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the given 'Time 
that can be obtained; which Correction, applied to the Cal- 
culation of the given Eclipſe in the Ephemeris, renders it 
almoſt equivalent to an actual Obſervation, 

The Longitudes and Latitudes of the Planets, Page 4, 
ſerve to know where to look for them in the Heavens, and 
when their Places may be conveniently ſettled by comparing 
them with fixed Stars by the Help of a Micrometer in a Tele- 
ſcope. They alſo ſhew when they are in the moſt important 
Points of their Orbits, where it is moſt material to obſerve 
them. They alſo ſerve to enable Perſons leſs ſkilled to diſ- 
tinguiſh them from the fixed Stars. Their Declinations and 
apparent Time of paſſing the Meridian are particularly uſeful 
to Aſtronomers who are furniſhed with Quadrants and Tranſit 
Inſtruments well fixed in the Meridian, in ſetting their Inſtru- 
ments for obſerving their right Aſcenſions and Declinations. 

The apparent Time of a Planet's paſſing the Meridian may 
be computed thus ; the Planet's right Aſcenſion being calcu- 
lated from its Longitude and Latitude, and turned into Time, 
ſubſtra& the Sun's right Aſcenſion at Noon in Time from it, 
to find the Time of the Planet's paſſing the Meridian nearly, 
which call T; take the Difference of the © and Planet's daily 
Variations in right Aſcenſion in Time, if the Planet is pro- 
greſſive in right Aſcenſion, or the Sum if it is retrograde, which 
call X; then ſay, by the Rule of Proportion; 

As 24**FX:T::X:e and I e will be the correct Time 
of the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſive Motion in 
right Aſcenſion be greater than that of the Sun; in any other 
Caſe the lower Signs are to be made uſe of. | 

But perhaps it may be found more readily by continual 
Approximation as follows: Take the proportional Part of the 
Difference or Sum of the © and Planet's daily Motion in 
right Aſcenſion, anſwering; to the Time of the Planet paſſing 
the Meridian, found nearly, in Proportion to 2. and take a 
further like proportional Part of this proportional Part; and 

| again 
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again of this laſt, and ſo on as far as is neceſſary. The _ 
of all theſe proportional Parts added to the Time of the Pla- 
net's paſſing the Meridian found nearly, if the Planet's pro- 

five Motion in right Aſcenſion is greater than that of the 

un, otherwiſe ſubſtracted, gives the apparent Time of the 
| Planet's paſſing the Meridian. 

Example: Let it be required to find the Time of the 
Moon's paſſing the Meridian, July 1, 1967. 

The Sun's right Aſcenſion in Time Joly iſt is, 686. 40/0. 25%. 
and July zd, 68. 44/ 33“ by the Ephenieris. Tberefore his 
daily Motion in right Aſcenſion is 4/. 877. The Moon's right 
Aſcenſion July 1 at Noon by the Ephemetis, is 1599. 2' an- 
ſwering to 10h. 36), 8“ of Time, and July 2d is, 1690. 7 an- 
ſwering to 11d. 187. 36% The Difference is, 42“. 28” of ime, 
from which 4/. 8” being ſubſtradted, leaves 387. 20/7. Subſtract 
ob. 400. 25/1, the Sun's right Aſcenſion July 1ſt at Noon, from 
i0".36/:8//, the Moon's right Aſcenſion the ſame Noon, the 
Remainder 35. 55/. 43”, is the Approximate Time of the 
Moon's paſſing the Meridian. The proportional Part of 38“. 20% 
| aniwering to this, is 6'.17//, and the proportional Partof 6.1)“ 
is 9//; therefore 6', 17% and of or 6/; 26% added to 3b. 557. 

43” give 4. 2“. 9“, the apparent Time of the Moon's 
paſſing the Meridian. In the Ephemeris it is 4. 21. It may 

alſo be computed by taking the Difference of the Moon's 
right Aſcenſion at Noon and Midnight, but then Half the 
San's daily Variation in right Aſcenſion muſt be made uſe of, 
and Proportion muſt be made for 12 inſtead of 24 Hours: 
And if the Moon paſled the Meridian after Midnight, the 
Sun's right Aſcenſion at Midnight muſt be uſed, which is a 
Mean between his right Aſcenſions on the preceding and ſub- 
ſequent Noon. For the Planets, it will be ſufficient to take . 
the firſt proportional Part only. 

The Days of the Oppoſitions, Quadratures, &c. of the 
Planets to the Sun, are Times at which they ought to be ob- 
ſerved in fixed Obſervatories, for ſettling the Elements of - 
their Orbits by a Series of ſeveral Years Obſervations. 

The 5th, 6th, 7th, 8th, gth, 1oth, and 11th Pages of 
each Month contain the Moon's Place, and all the Circum- 
ſtances relating to her Motions, and her Diſtances from the 
Sun and proper Stars, from which her Diſtance ſhould be 
obierved for finding the Longitude at Sea. The Longitudes, 
| Latitudes, and Declinations of the Moon, and Time of her 
paſüng the Meridian, afford the like Uſes with the fame 
OF) 1  Circumftances 
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Circumſtances of the Planetary Motions, and many more 
beſides. For the ſake of greater Preciſion, the Moon's Lon- 
gitude, Latitude, Right Aſcenſion, Declination, Semidia- - 
meter, horizontal Parallax, with its logiſtic or proportional 
Logarithm, are computed twice a Day, to Noon and Mid- 
night, and may readily be inferred to any intermediate Time 
with the greateſt Exactneſs. 4 

Example: Let it be required to find the Moon's Longitude 
and Latitude, &c. July 16, 1767, at 16*, 22/. 16/7. Firſt to 
find the Longitude, The Moon's Longitude, July 16, at 120. 
is 0*, 6%, 400. 25/7, and July 17 at Noon, of. 139. 47/. 48“. 
the Difference 7. /, 23 is the Moon's Motion in 12 Hours; 
ſay then, by the Rule of Proportion, 

As 12h. is to 4. 22“. 16// (the Exceſs of 160. 32“. 164 above 
12.) ſo is 95. /. 23/7 to 29. 35/. 41, which added to 
ob. O. 4o!. 25%, the Moon's Longitude at 120. gives 0“. 90. 
167, 6//, the Moon's Longitude nearly; but this muſt be cor- 
rected on account of the Moon's unequal Motion in 12 
Hours, by Page 11 of Requiſite Tables; for this Purpoſe take 
out of the Ephemeris the Two Longitudes of the Moon next 
preceding the given Time, and the Longitudes immediately 
elles. it, and ſet them down in Order one after another, as 

WS. 


| 1ſt Diff. [2d Dit. 


r 4 
Jaly 16, Noon 11. 29. 29. 34 2 
; Midnight o. 6. 40. 25 [7 5 3. 28 


17. Noon o. 13. 47.48 [7 723 z. 
Midnight o. 20. 51.27 |'* 339 b * 


Take their Differences, . 100. 51% 70. 7. 23“, 79. 3/. 39%, 
take the Differences of theſe Differences, or the 2d Differences, 

. 28//; 3“. 44/7. and take their Mean which is 3“. 36%, Now 
ook for the Correction in Page 1 1 of Requiſite Tables anſwer- 
ing to 4. zz4 after Midnight, found on the Side, and 3“. 36% 
at Top, 21“ will be found under 3/. and 28”. under 4. 
the Difference is 1. when 36“ will require 4/!, and the 
Correction ſought is 21/—+4//=25/, which, according to 
the Remark at the Bottom of the Table, muſt be added (be- 
cauſe the Motion in 12 Hours or firſt Differences are decreaſ- 
ivg to o'. 9“. 16/, 6%, the Moon's Longitude found by even 
71 | Proportion; 
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Proportion; whence the Moon's true Longitude is 0*. 90. 167. 
31, and is as correct as the Longitudes from which it is de- 
3 * 


N. B. If the firſt Differences of the Four Longitudes of the 
Moon taken out firſt increaſe and then decreaſe, or, vice 
_ verſa, firſt decreaſe and then increaſe, take Half the Differ- 
ence of the Two ſecond Differences for the Mean ſecond Dif- 
ference, with which take the Correction from Page 11, and 
add or ſubſtract it as the Firſt firſt Difference is greater or leſs 
than the Third firſt Difference. b; A 
To find the Moon's Latitude, Take out of the Ephemeris the 
Two Latitudes preceding and Two following the given Time, 
and ſet them down in Order, and take their and ſecond 
Differences, and the Mean of the Two ſecond Differences; find 
the proportional Part of the Middle firſt Difference anſwering 
to the Hours and Minutes, c. of the given Time after Noon or 
Midnight; which correct in the following Manner: Entering 
Table Page 11 with the Hour from Noon or Midnight on 
the Side, and the Mean ſecond Difference at Top, take out 
the correſponding Number of Seconds, which added to or 
ſubſtracted from the proportional Part found above, according 
as the Motion in 12 Hours or firſt Differences are decreaſin 
or increaſing ; or, more generally, according as Firſt firſt Dif- 
ference is greater or leſs than Third firſt Difference, gives the 
oportional Part corrected; which now added to or ſub- 
ſtracted from the Moon's Latitude at the preceding Noon or 


Midnight, as the Latitude in theſe 12. Hours is increaſing or 
decreaſing, gives the Moon's Latitude correct. ö 
Example: The Moon's Latitude is required, July 16, 165. 


2277. 16%. 


p 's Lat. by | Mean of 
the Ephem.|1t Dif. ad Dif, * Dif. 
07 11 855 


July 16. Noon 4. 31. 10 N. Fe "Be > 

Midnight 4. 49. 36 n 

17 Noon 5. 3-2 8.55 4:44 % 
Midnight 5. 12. 329. | | | 


” 4 


The Moon's Latitude July 16 at Midnight being 4%. 49/ 
nf N. andthe Motion in the next 12 Hours being 144, 5o#. 


As 


ay by Proportion, 


» 


7 


| f: 1008; 1: 7 

As 2b. is to 48. 22. 16% ſo is 13/. 50%, to 5“. 2//; but this 
myſt be corrected by adding 33//. the Correction from Page 
11, anſwering to the Hour 4. 22/, and the Mean ſecond 
Difference /. 40%, becauſe the firſt Differences are decreaſing, 
or rather becauſe the firſt of them 18. 26//, is greater than 
the laſt of them 9“. '6//, therefore the proportional Part 
corrected is 57. 2/4 33/ = 5. 35%, which added to 4. 49/. 

36/1; gives 4. 55/0414 N the Moon's Latitude correct. 
Remarks on ſome Circumſtances neceſſary to be attended 
to, in order to obtain and apply the Correction of ſecond Dif- 
ferences rightly in computing the Moon's Latitude. 
I. It the Moon's Latitude taken ont of the Ephemeris for 
Noon and Midnight changes its Denomination from North 
to South or from South to North, the Sum of the Two Lati- 
tudes of contrary Denominations, where the Change happens, 

is to be accounted the firſt Difference in that Place. | 
II. If the Three firſt Differences firſt increaſe and then de- 
creaſe; or vice verſa, firſt decreaſe and then increaſe, Half 
the Difference of the Two ſecond Differences is to be taken 

for the Mean ſecond Difference. ö | 

III. If the Seties of Four Latitudes taken out ſhould firſt 
Increaſe and then decreaſe about the Moon's greateſt Latitades, 
take the Sim of the Two firſt Differences ſtanding on each 
Side of the greateſt Latitude for the ſecond Difference in that 
Place; corre&t the Moon's Latitude at Noon or Midnight by 
the 'fimple proportional Part firſt found; and to the, Latitude 
o corrected, add always in this Caſe the Correttion from 
Table Page 11, anſwering to the Mean of the Two ſecond 
Differences. ö 
Before I quit this Subject of Interpolation by ſecond Dif- 
ferences, I ſhall point out another Method, by which the 
ſame Eud may de obtained more reahily, and with fewer 
Roles, by thoſe who are well acquainted' with algebraic Sub- 
traction and Addition, and the Manner of applying the Signs 
in thofe Operations. Subſtract each Latitude from the fol- 
lowing for the firſt Differences, to which prefix the Sign — if 
the Latitudes decreafe ; and ſubſtrat each firſt Difference, 
thus found,” from the following one of the ſame Order for the 
ſecond Differences. Half the Sam of the Two ſecond Dif- 
Ferences ſtanding on each Side of the Interval to be interpo- 
Iated, is to be accounted the Mean ſecond Difference; the 
Correction correſponding to it by Table Page 11, is to be 
applied always with the contrary Sign. 35 FEW 
T Theſe 
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- Theſe Operations arę to be performed; and the Signs to be 
applied as in algebraic Subſtraction and Addition. Note 
further, if the Four given Latitudes change their Denomina- 
tion, call the ſecond Latitude 4, and thole of a contrary De- 
nomination —. | 

The Moon's Declination may be found at any Hour in the 
ſame Manner as her Latitude; but as the Correction ariſing 
from ſecond Differences will never exceed 24, this may be 
negledted on moſt Occaſions ; but if any one is deſirous to ob · 
tain the Declination true to a Minute, the Correction is eaſily 
applied, as ſhewn above. Meal | 
- The other Articles of Page 7, and 8, wiz. the Moon's right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 
Logarithm, and the Diſtances contained in the Four laſt Pages 
of - Month, may be all found correQly by even Propor- 
tion, without requiring any Allowance on g ecount of ſecond 
Differences. The proportional Part of the Moon's Longitude, 
c. for any Hour, may be found very readily by the Help of 
the Table of proportional Logarithms at the End of the requiſite 
Tables; for which conſult the Explanation of thoſe Tables. 
The Moon's Longitude and Latitude are uſed in computin 
her Diſtances from the Sun and Stars contained in the Four! 
Pages of th: Month, as well as in the Appulſes to Stars pointed 
out in Page 1, and, jointly with ber Parallax and Semidia- 
meter, are neceſlary for computing the Eclipſes of the Sun 
and Moon, and the Occultations of fixed Stars and Planets by 
the Moon. They alſo facilitate the Calculation of the Lon- 
gitude of any Place trom an Eclipſe of the Sun, or an Oc- 
cultation of a Star or Planet by the Moon obſerved : Or, if 
the Meridian be well known, the Parallax and Semidiameter 
ſerve to deduce the Moon's true Place in the Heavens from the 
Obſervation, which compared with that given by the Ephemeris 
ſhews the Error of the Tables, whatever it be at that Time. 
The Moon's Semidiameter and Parallax are applied in correQ- 
ing almoſt all Obſervations of the Moon, The propor- 
tional Logarithms of the Moon's Parallax ſerve further to 
facilitate the Calculations of Parallaxes. 

The Moon's right Aſcenfion and Declination are uſeful to 
compute her Al:itude at any Time, particularly at the Ob- 
ſervation of her Diſtance from the Sun or a Star, ſuppoſing it 
was neglected to be or could not be obſerved pp ; which 
latter Caſe may ſometimes happen in the Night, though I 
think but rarely; the utmoſt Accuracy not ; Ek * 

Or 
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for the Calculations of Refraction and Parallax. See Britiſh 
Marinet's Guide, Page 57. The Moon's Declination, with her 
Semidiameter and Parallax, ſerve for finding the Latitude by 
the Meridian Aititude of her upper or lower Limb obſerved 
at Sea. See Britiſh Mariner's Guide, Page 93. The Moon's 
right Aſcenſion and Declination ſerve allo to compute the 
Time from her Altitude obſerved at the Obſervation of ber 
Diſtance from a Star; whence the Longitude may be infer- 
red, though'no Altitude of the Sun or a Star was taken for 

| lating the Time. See Briciſh Mariner's Guide, Page 61. 
The Diſtances of the Moon from the Sun and fixed Stars, 
contained in the 8th, gth, roth, and 13th Pages of the 
Month, are ſet down to every Three Hours of - Apparent 
Time by the Meridian of Greenwich, and are deſigned to 
relieve the Mariner from the Neceſſity of a Calculation, 
which he might think prolix and troubleſome, and to enable 
him, when compared with the ſame Diſtances obſerved care- 
folly at Sea, to infer his Longitude readily and with little 
Danger of Miſtake to a Degree of Exactneſs that may be 
thought ſufficient for moſt nautical Purpoſes. But uſeful 
and valuable as the Practice of this Method may be at pre- 
ſent, it is a Remark not unworthy our Notice, that there 
is Room to hope, by future Improvements of the Lunar Ta- 
bles, and the Introduction of a more accurate Method of 
conſtructing Inſtruments, it may be carried to a much higher 

Degree of PerfeQtion. | 
The Moon's Diſtances are computed both from the Sun 
and proper Stars, and generally from One Object on each 
Side of her, to afford the Mariner a greater Number of 
Opportunities of Obfervation, and a Means of attaining a 
greater Degree of Exactneſs. The Diſtances from the Sun 
are computed between 40? and 1209 of Diſtance. While 
the Moon is between the Diſtances of 20? and 40 from the 
Sun, her Diſtance is computed only from a Star on the con- 
trary Side that the Sun is. When ſhe is between the Dil- 
tances of 40? and go“ from the Sun, her Diſtance is com- 
puted both from the Sun and from a Star on the contrary 
Side to the Sun; when the Moon is above 90® from the Sun 
her Diſtance is computed from T'wo Stars, one on each Side 
of her; though ſtill her Diſtance is computed alſo from the 
Sun from go? to 120%. Though the Diſtance of the Moon 
from the Sun or Star, well obſerved with a good Inſtrument, 
is ſufficient to determine the Longitude, with the Help of the 
3 Ephemeris, 
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Ephemeris, always within a Degree, and generally; much 
nea'er, yet it will conduce to ſtill greater Accuracy, if the 
Obſerver takes the Diſtance of the Moon from Two-Stars, or 
the Sun and a Star, or, when the Moon is between 9o“ and 
120? Diſtance from the Sun, from the San and Two Stars, if 
he can be ſo lucky as to obtain theſe ſeveral Obſervations. 
The Longitude: being computed from the Obſervations. 
made with each Star reſpectively, the Mean of the Reſulta 
is to be taken as. probab'y approaching neareſt to the true 
Lonyitude. In particular the Moon's Diſtance: ſhould be taken 
from Two Stars, or the Sun and a Star on each Side of her, as 
often as Opportunity permits, ſince the Mean of the Reſultswill- 
probably b at leaſt as exact again as either ſeparately, I mean 
as far as depends on any ImperfeRion of the Jaltruments, 
and unavoidable ſmall Errors arifing in the Uſe of them; Er-: 
rors of theſe Kinds having a natural Tendeacy to corre each 
other; for that ſmall Error which ariſes from the Lunar 
Tables will affect the Reſult from either Star equally. But the 
Error of Mr, Mayer's lat Lunar Tables as correaed by a 
Series of Dr. Bradley's Obſervations of 9 Years, being theſe: 
here made uſe of, never excecding 4;”, and ſeldom amount- 
ing to 15%, the Uncertainty hence ariſing in the Determi- 
nation of the Longitude can ſcarcely exceed 22 Miles, and. 
generally will not exceed 10 Miles of Longitude. 
The Diſtances ſet down in the Ephemeris, afford the Ob- 
ſerver. a ready Means of knowing the Star from which the 
Moon's. -Diſtance is to be obſerved; for he has nothing to 
do but to ſet his Quadrant to the Diſtance computed roughly 
from the Ephemeris, neglecting the Seconds, at the apparent 
Time eſtimated nearly by the Meridian of Greenwieh; and 
direct his Sight to the Eaſt or Weſt of the Moon, according: 
as the Diſtance at Greenwich is found in the 8ch and gth,: 
or 1oth and 11th Pages of the Month; and having found the 
Moon upon the little Speculum, ler him give a — with 
the Quadrant to the Right and Left, and he will fiod the 
Star he ſeeks for, if above the Horizon and the Air be clear, 
nearly in a Line perpendicular to the Line of the Moon's 
Horns or longer Axis, or, which is th? ſame Thing, in the 
Line'of the Moon's ſhorter Axis produced. The Star is al- 
ways one of the brightelt, ſo that there is little Danger of: 
miſlaking another for it, if the preceding, Directions are 
carefully obſerved. The Time at Greenwich is eſtimated 
nearly by turning the ſuppoſed Longitude from Greenwich 
e B into 


into Time, by Table Page 6, 7; and 8, and addivg it to op 
pete op from the en Time at the Ship, as its Lon- 
itude is Weſt or Eaſt of Greenwich. It will be ſufficient if 
the Diſtance be-computed from the Ephemeris within 100, or 
20, for ſetting the Quadrant. The principal Uſe. of the 
Diſtances of the Moon from the Sun and fixed Stars; namely, 
in determining the Longitude by Compariſon with the corre- 
ſponding Diſtances obſ.rved at Sea, will be ſhewn hereafter 
in its proper Order, in the Diſſertation explaining the Me- 
thod of computing the Longitude at Sea by the Help of the 
Ephemeris. Ce RM | ; 

The Diſtances contained in the Ephemeris were computed 
ſtrictiy to Noon and Midnight, and thence interpolated for 
every Three Hours, according to the Method ſhewn for com- 
puting the Moon's Latitude, Page 160—1 62 : Except that the 
Correction of ſecond Differences at the Middle of the Inter- 
val to be interpolated, was taken & of the Mean of the Two 
ſecond Differences, and at the Firſt and Third Quarter of the 
Interval was taken 4 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Table Page 11, 
which would however have given the ſame Reſult. But, at 
the firſt 12 Hours, when the Diſtances of the Moon from a. 
Star begin, and the laſt 12 Hours, when the Diftances end, 
there being only One ſecond Difference inſtead of Two ſe- 
cond Differences on each Side to take a Mean of, this Me- 
thod fails in theſe Caſes, and therefore the following is to be 
ſubſtituted in its Read, being derived from Sir Iſaac New- 
ton's Solution of the Problem of drawing a Curve through the 
Extremities of any Number of given Ordinates. Phil. Nat. 
Prince. Math. Page 486. Edit. ult. 

From Four Diſtances at Noon and Midnight computed 
ſtricly, to interpolate Three Diſtances at the 3d, 6th, and 
gth Hour of the firſt or laſt Interval. 

Subſtract each Diſtance from the following, for the firſt 
Differ-nces, and prefix the Sign —, if the Diſtances de- 
creaſe. Subſtract each firſt Difference thus found from the fol- 
lowing One ofthe ſame Order, for the ſecond Differences: And 
in lie Manner ſubſtract the Firit 2d Difference from the fol- 
lowing for the third Difference; applying the Siens as in 
algebraic Subſtraction. Denote the firlt or laſt arſt Difference 
by 5, the firſt or laſt ſecond Difference by e; according as the 
Interpolation to be made is for the firſt or laſt 12 Hours, 
denote alſo the third Difference by 4; and, @ being pal - 

n * 
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fynify the Diſtance at the Beginning of the Interval, the in- 
- terpolated Diſtances will be as follows : FER 


At zd Hour of firſt Interval @ + 

At 6th Hour of firſt Interval a+15 

At ꝗth Hour of firſt Interval 2 ＋ 154 — err 
At 3d Hour of laſt Interval a + 

At 6th Hour of laſt Interval 2 ＋E 46 — c — f 4 
At gth Hour of laſt Interval 2 441 —- 1 — 54584 


In adapting theſe Formulz to Numbers, great Care muſt 
be taken about the right Application of the We Thus if 
b, c or dis Negative, apply the Number expreſſing the Value 
of that Term of the Formula where it 1s — with a con- 
trary Sign to that of the Formula. x | 

Let me add in this Place, that if in filling up the firſt and 
laſt Intervals, a new ſecond Difference has been ſuppoſed in 
arithmetical Progreſſion with the Two given ones, in order to 
take a Mean between it and the firſt or laſt ſecond Difference, 
the Interpolation at the Middle of the Interval or 6th Hour 
will be had true, the ſame as if the above Formulz had been 
; uſed; But at the Interpolation of the firſt and third Quar- 
ter there will be an Error of r third Difference; which 
will be corrected, by applying + +; d or third Difference, to 
Number found at the firſt Quarter ot the Interval, and — f 4 
to that found at the third Quarter of the Interval ; equally 
the ſame whether it be che firlt or laſt Interval. 

The Configurations of Jupiter's Satellites, Page 12th and 
Jaſt, exhibit the apparent Poſitions of the Satellites with re- 
ſpect to each other, and to Jupiter at ſuch an Hour of the 
Evening or Night as they are moſt likely to be obſerved, and 
ſerve to diſtinguiſh the Satellites from one another. Jupiter 
is diſtinguiſhed by the Mark ©, and the Satellites by Points 
with Figures annexed, the Figure i ſignifying the firſt Satellite, 
2 the ſecond Satellite, Cc. When the Satellite is approach- 
ing towards Jupiter, the Figure is put between Jupiter and 
the Point; and when the Satellite is receding from Jupiter, 
the Figure is put on the other Side of the Point, The Cel, 
lites are in the ſuperior Parts of their Orbits, or furtheſt from 
the Earth, when they are marked to the right Hand or Weſt 
of Jupiter approaching him; or to the left Hand or Eaſt of 
Jupiter receding from him; but are in the inferior Pare of 

| | eir 
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their Orbits, or neareſt to the Earth, when they are marked 
to the right Hand or Weſt of Jupiter receding from him, or 
to the left or Eaſt of Jupiter approaching him. The Cy- 
pher o ſometimes annexed to the Figure of the Satellite 
towards the Margin, ſignifies that it is inviſible on the Face 
of Jupiter ; and the black Mark @, fignifies that it is invi- 
fible, being eclipſed in Jupiter's Shadow, or behind Jupiter, 
and eclipſed by his Body. | 
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